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sliding the trip bar 89 axiaily. Due to the bevelled surface 1 71 on the 
actuating lever 1 03, spacing between the bimetal and the trip bar is adjusted. 
The camming device 1 77 is also accessible through the top cover of the circuit 
breaker 1 as shown in FIG. 1 . Calibration of the bimetal can be effected at 
the factory through rotation of a screw 1 81 . 

(29) A current bearing conductive path between the lower end of the bimetal 
99 and the upper electrical contact 27 is achieved by a flexible copper shunt 

1 83 connected by any suitable means, for example by brazing to the lower end of 
the bimetal 99 and to the upper electrical contact 27 within the cross bar 49. 
In this manner, an electrical path is provided through the circuit breaker 30 
between the terminals 9b and 1 lb via the lower electrical contact 25, the upper 
electrical contact 27, the flexible shunt 1 83, the bimetal 99, and the 
conductive member 1 67. 

(30) Adjustment of the camming device 1 77 varies the response time of the 
circuit breaker to low level over cun-ents. Since the bimetal 99 is surrounded 
by the stationary magnetic structure 1 09, the current conducted by the bimetal 
generates a magnetic field in the stationary magnetic structure which attracts 
the armature 111. The spring bias set by adjustment of the adjusting bar 1 31 
through rotation of the camming device 149 adjusts the level of current at 
which the armature is attracted to the stationary magnetic structure. The 
screws 159, 161 and 1 65 provide for fine adjustment of the trip cun'ent at the 
high, low and all settings of spring bias respectively. 

(31 ) Once the circuit breaker leaves the factory and is delivered to the 
customer, in operation, the circuit breaker 1 Is set to the CLOSED position as 
shown in FIG. 3. A current which exceeds the magnetic trip setting established 
by the spring bias through the camming device 149, the adjusting screws 159, 

1 61 and 165 and the position of the plate means Eggj generates a magnetic field 
In the stationary magnetic structure 109 sufficient to pull the armature 111 
and the plate means 1 14 toward It In a clockwise direction is viewed in FIG. 3. 
The lower end of the armature rotates the trip bar in the clockwise direction 
until the cradle latch plate 91 slides off of the trip lever 1 05. This 
unlatches the cradle 61 permitting the operating tension springs 57 to rotate 
the cradle 61 counter-clockwise as viewed in FIG. 3 which causes the toggle 
mechanism 47 to break over to the position shown in FIG. 6 thereby opening a 
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(4) A spring 22 disposed in a recess 23 of the stand 5 and lying between said 
stand 5 and said floating part 1 9 holds this floating part pressed against the 

part 49. 

(5) In FIG. 4, the air gap 24 which exists between the two separable parts 19 
and 49 of the magnetic circuit 12 is determined by two non-magnetic metal 
sheets 25 situated on either side of the laminations 21 of the said other part 
49 and on which the said one magnetic part 1 9 abuts due to the effect of the 
spring 22. The central portion of the U-shaped laminations 21 (FIG. 7) is 
surrounded by a conductive ring 26 forming a short-circuit turn for the 
secondary winding of the transformer, for which the conductor 1 1 forms the 
primary winding, while the other end of a thermal switch 27 in thermal contact 
with said ring 26 operates an arm 28 on an auxiliary thermal release shaft 29 
to which it transmits its thermo-mechanical movement 

(6) In FIG. 5, the electromagnetic short-circuit detector includes a pair of 
soft steel plates 30 fonming a separable part of a magnetic circuit fixed to 
the laminations 21 and the non-magnetic metal sheets 25 on the insulating 
casing 9 of the tripping device 1. The short-circuit detector also includes a 
magnetic armature 32 fixed to a mobile plate ^ fitted with retum springs 33. 

(7) When there is a short-circuit, the cun^ent passing through the conductor 

1 1 energizes the magnetic circuit which includes the soft steel plates 30 and 
which is completed across the spring-loaded portion 1 9 of the magnetic circuit 

1 2 which surrounds said conductor 1 1 . The soft iron plates 30 then attract the 
annature 32 fixed on the mobile plate 31 which has an end 34 that operates an 
electromagnetic tripping arm 35 (FIG. 4). The short-circuit current is 
adjusted to cause tripping by means of a knob 37 which operates an adjusting 
arm 38 which rotates an adjusting bar 39 which has another arm 40 (FIG. 4) that 
varies the distance between the armature 32 and the soft steel plates 30. 

(8) In FIG. 6, the means for accurate positioning of the hook 6 of said 
tripping device with respect to the control mechanism of the circuit-breaker 2 
is shown. FIG. 6 also shows the fixing, by means of the screws 7 with the 
interposed springs 8 (compatible ¥vith the wide manufacturing tolerances for the 
casing 9) said tripping device 1 to the stand 5 of the circuit-breaker 2. The 
r psi|lftnt_hiaRj?f thft thft^flnnlicgtinn^f^ ^ . ^ . . 
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magnebc rorces acang on tne conductors in cne circuit oreaKer. because me 
short circuit let-through current is higher for the higher current rated 
breakers, such breakers experience higher magnetic forces on the conductors 
then do the tower rated breakers. The short circuit current magnetic forces 
can have an adverse affiect on the subsequent performance of the circuit 
breaker, in a higher cun^ent rated breaker, for example 100 amps, or higher, 
the short circuit forces may be high enough to cause permanent deformation of 
the bi-metai/load terminal assembly in the trip mechanism. This deformation 
may change the thermal calibration characteristics of the breaker, or may 
interfere with resetting of the mechanism latch. On a lower cun-ent rated 
breaker, for example 40 amps, or below, the short circuit let-through cun'ents 
and magnetic forces are lower. In such cases, defbmnation of the trip 
mechanism typically does not occur. 

(1 9) In the present b'hmetal trip mechanism 60 the assembly of the load bus 
61 and bi-metal element 62, as shown In FIG. 5 can be used for a low cun^ent 
ratings, i.e., below 40 amps. The nfiagnetic shield 72 Is integral with the 
outer magnetic yoke 66 and is interposed between the load bus 61 and the 
bi-metal element 62. The two facilitate the necessary magnetic force to trip 
the breaker in the event of a short circuit condition, with an additional inner 
magnetic yoke 67 added to the assembly as show in FIG. 6, However, on the 
higher current rated breakers, i.e., 100 amps, or above, the outer magnetic 
yoke 66 with the integral magnetic shield 72 may not provide enough shielding 
to prevent the bl-metal/load terminal assembly from deforming. To provide 
additional magnetic shielding, a second magnetic shield 70 as shown in FIGS. 8 
and 1 0 can be added to the outer yoke 66. 

(20) FIG. 2 illustrates the bi-metal trip assembly 60 with the additional 
magnetic shieldM installed and held in place by the rivets 69. The 
additional magnetic shield 70 may also be attached to the outer magnetic yoke 
by welding or other suitable attachment means. This method of providing 
additional magnetic shielding avoids the requirement of having two separate 
outer magnetic yokes for the various current ratings of the circuit breakers. 

A single outer magnetic yoke 66 can be used in a broad range of current ratings 
by adding such parts as the inner yoke 67 to amplify magnetic forces as 
necessary or to add the second magnetic shield 70 to protect from bi-metal 
deformation during high cun-ent conditions in the higher current rated circuit 
breaker. 
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